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[SPECIFICATION] 

[TITLE OF THE INVENTION] 

LIQUID CRYSTAL DISPLAY DFV1GF 



5 [BRIEF DESCRIPTION OF THE DRAWINGS] 

F I G s . 1 A < i n ( i IB an- < - r o s s s e c t mna 1. view:; showing , i < ■ ^ : i v • > n t i * . n . i 1 
liquid crystal display dovicc with dual F.t'B mod* ■ . 

P'IGs . 3 A < i i j ( i 2 B ■ i i * ' ( ■ i • > s s s ( ■ - ( M l ( j n <. i i v .i e w s s h < w l n u a : i - \ : i I d ( ' r y : - ' , i 1 
device aecoi dmq to t Bm 1 present invent, ion. 
10 FIG. 3 A shows . i Bi qu i d cryst.a 1 mcdeM-HJ 1 e- of a cylinder t yin - . 

F T 3 . 3B shews fl ] iquici cry:;t -d moleeu 1 * • ed a d i s > • t ypc 
e e r i s t i t u t i n q a r": op t l o a 1 c ornp e n s a t i n g \ late. 

FIG . 4 s hows a s l mu lation r o s u It of a 1 i q u i d c r ■ y s t < i 1 d i s p 1 a y 
ci e vice a c c : o r d ir.c t o t.. h e p r e s e n t . invention. 
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*BRIEF DESCRIPTION OF THE REFERENCE NUMERALS* 

10 : lower substrate 11 : pixel electrode 

12 : counter electrode 13, 16 : alignment layer 

14 : liquid crystal 17A, 17B : polarizing plate 

20 18 : o p t a c a 1 compen s a t i n g p 1 a t o 



[DETAILED DESCRIPTION OF THE INVENTION] 
[FIELD AND BACKGROUND ART OT THE INVNETION] 

The 1 present lnvcMitaon relates to a liquid crystal display 
25 device', and more part icularly to a liquid crystal display (Fvia 
having lower and upper' substrat.es disposed opposite to 'och oth-i, 
and a liquid crystal interposed between the lower and upper 
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s u b s t rates . 

G e n o rally.i 1 i q u i d : - r y s t a 1 d i s p 1 a y ( LC D ) d o v i c e h a s b e e n ma inly 
used tor display device such as these by television rind graphic 
d i sf d < i y . Pa it i eu 1 a r 1 y , a LC I - de v l oe nt active x a t r i x t vy* 1 h ae ; « i 

5 fast t cspon.'i" 1 i m- . Furthermore, since it is propyl te a .1. utge 
nun! >e r o i p i xe P , , ; t is pes. s i b 1 e to realise , i display device h a v l n q 
h i q h yi.il i ly, 1 a r a - six*- end col r a . 

It is v*oy liiipoi ! am component to dint inquish ! h« 
cli dsict 'X"sst ic:, ( A liquid c r y s t a 1 display d e v i < " e, s a n e > 1 1 a t h o s ( 1 

10 conventional liquid crystal devices whether t hoy comprise a wide 
vrewmq anqle and a symmet iv ot left and riqht . Ac c o rx 1 i n q .1 y , to 
lull ill the need, those i elated to the art aie dovot ixiq themselves 
t: o i_ mp r o v e I r q u i d crystal d l s p 1 a y d e v i c e s h a v l n g a w l d e viewin g 
a n q 1 e a n d s y mm e try of 1 e i t a n d r i q h t viewi no a n g 1 e s . 

1 5 To solve the problems, dual FCB ( E 1 ec t. r i ca 1 1 y Controlled 

Birefringence) mode LC 1.) w a s p r opo s e d b y Fu j i t. s u Co. h t d . 

As shown in FIG. 1A, the dual ECR mode LCD includes lower 
and upper substrates 1 and 2 disposed opposite to each other, a 
liquid crystal 3 interposed between the two substrates 1 and 2, 

20 and alignment, layers la and 2 a aligning t he liquid crystal in a 
predetermined direction. Preferably, th" all asm- sx * layers lea and 
2 a are homeot r op i e a 1 i q nnuui t 1 a ye rx . To op* 1 r a t o t he 1 i qui d c r y s t. a 1 , 
elect r odes ar<- f firmed on the !owc: and upper subst rxites 1 and 2 
are termed, respectively. When a vejrucx- is applied to the 

2 s el < x ■ t redfei, a per pond i eu 1 a r elect i no! i )"ld i :'. (ctux-'l IkM ween t tie 
e 1 cct t ode s . 

Here, the alignment layers lei and 2a arc 1 rubbed so that the 
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liquid crystal exist, ing on the center between the substrates 1 and 
2 l. s arranged obi l q u e 1 y , who n a v o 1 1 a g o r s a p p 1 i e d t o t h o (dec t r o d e s . 
Th'* rubbing is. performed by photolithography or optical alignment 
P i ()("(' s ' ■ so tti.it the liquid crystal has dual domain D 1 and W2 .so 
s as to* improve chaisd en st i s of viowino ar;qle. here, the domain 
:o',iss . : < j i ou} w 1 'i o i * * liquid crystal iihdeiulos ci i e urionged in one 
d i i ■ 1 e t i ' >t i , and t h f 1 dii ( .il domain means two g r ou \ >s who r o 1 i q u i d e i y s * a 1 
I'm d • - ( Si I > ■ s a 1 i g n e( i in two ( 1 i r ' s ■ t l c 1 1 s . Ow i ng t o t Is - dual dc mia in I ) 1 
.aid [)2 f t h" iii t : • * . • ; . ; s lor of t }\< ■ viewing angle is improved. 

10 Jn this KGB mode PCI), as shown in F'IG. 1A, when a voltage is 

sot , i p t i i . ■ d t ■ ■ t h o e 1 e c t r od e s , * he a r r a n g e mo n t. o f the .1 i g u i d c i y s t ( i ! 
mo loonies is 1 1 ornoo t. i op .1. o . As a result , a dark state exists because 
i n cid e n t light: doe s n o t . p a s s t.hr o ugh the 1 i q t 1 1 d c r y s t a 1 . 

On the ot her ha no, when a voltage/ is applied to the electrodes, 

15 electric field which is perpendicular to the substrates 1 and 2. 
is formed. At. this time, as shown in FIG. 1, the arrangement of 
the liquid crystal molecules existing on the substrate is 
homeotropi c . Furthermore, the liquid crystal molecules existing 
o n t h e c o n t e r of t h e s ubstrate are deviated by a s e 1 e c t e d a n g 1 e 

20 r e 1 a tavt 1 t. o t h < ■ s u b s t. r a t e and t. h e d e v i a t e d molecul e s a r o 

symmot r i oa 1 . The al ignment. layers la and 2a are rubbed so as to 
f o r m d u a 1 do ma i n s t h o rein. As a re s i 1 1 t , a b right n e s s s t. a t e e x i s t s 
beraus" i ie' sl'iit. light passes through the liquid crystal, and the 
oh a r ac ' . ■ i i s t i ' ss ot the viewing anqb- is improved. 

25 Although not shown in tds 1 drawings, polarizing plates are 

dispos"d ori t ho out. si fire; of the substrates 1 and 2. 
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[OBJECTS OF THE INVENTION] 

However, in t he above described KCB mode LCD, the rubbinq process 
must, be performed t.wo t imes for forming the duel domain. Ac; a result , 
there are problems . n that ,\ prices, s» is complex arid ,i device is 
broken during the rubbing process;. 

Furt hesio when vol t dip is not applied to the electrodes 
since the ( j t i < i n q e i ; i, e n t . - ; the 1 one; cr yst a 1 me 1 ecu 1-s is 
honc'ot ropic, in ease> tin y uie red type wh.ich has a di Merest lone 
anc short axes, there is s light leakage 1 r orn side 1 views. 

Aeco rdi nq 1 y , it is one object ol the present invention to 
provide a 1 rquid erysts 1 ..1 i splay device which can ope i at e t lie 1 i qu i d 
c: r y s> t a 1 mo 1 e c u .1 e s t o i > e a t r a n q o c 1 s ernes - t r i c a 1 , without any 
additional ru b bin q p r o c o s s tor 1 c > r rn i n g d o m a i n s . 

It i s still another" eb ; ee ; of the present invention t. o provide' 
a liquid crystal display devic^ which can establish a complete dark 
state at all the sides of view when a voltage is not applied to 
the 1 device . 

[CONSTITUTION AND OPERATION OF THE INVENTION] 

To accomplish the objects of the present invention, a liquid 
crvstal display device 1 includes : upper and lower sub.s t. ra tes 
di sposfvl opposite to eacli other; a 1 iquid crystal layer interposed 
bet ween the upper and lower subst rates; pixel and counter 
electrodes formed on trie lower substrate for operating Liquid 
c : i y s t ( i 1 mo 1 e e u 1 o s o f the 1 i q u i d e r y s t a 1 layer in 1 he fernol ellipse, 
the pixel and count, or elect rodos being .spaced each ot her; ,i ] ignment 
layers formed respectively on the opposite surfaces of the lower 



and upper substrates; upper and Lower polarizing plates arranged 
on the outside of the uppei arid lower substrates, t tie 1 upper and 
lower polar i /. i nq plates polarising liqht in one direction; and an 
opt: i ea \ (.'(anpfMiS.it i nq plat*' interpose between the upper suhst t ,it 

> and upper polar i;u;q plate, t optical com: >ensa taaq pt;t- 1 ndue i no 
lor the liquid e \ y : ; t a 1 molecules to have « i ri i s o t r o p y property. 

f u r t Is c rn< or * ■ , t 1 i>- pa e : e si * i n ven t o si i r i ■. b is t* : : uppi.-r md b >w. o 
substrates disposed o > pj o s i t e ■ s i e h o t i i * o ; liquid -a \s' d be/-: 

interposed between the upper and lower subst. isbos, the j i qu i d 

10 crystal layer havinq a positive di e 1 ect.ra a an i sot ropy; pixel and 
counter electrodes l ormoe en the b>woi subst r a too o: ■ a -ia : q i no 
liquid crystal molecules of the liquid crystal laye: in the? term 
of ellipse, the pixel and counter (electrodes beinq spaced each 
other; homeot r op i c alignment Layers formed respect i ve 1 y on the 

15 opposite surfaces of the lower and upper substrates; upper and lower 
polarizing plates arranged on the outside of the upper a no lower 
substrates and polarizing light in one direction; and an optical 
compensating plate interposed between the upper substrate and upper 
polarizing plate, the optical compensating plate inducing for the 

20 liquid crystal molecules to have an isotropy p rope r t: y . 

According to the present invention, the liquid crystal 
mo 1 e c u 1 e : : ; a r e a r r a n q e d t o be s ymme t r l o a 1 by t h e e 1 1 1 o t i c a 1 el e c t r i c 
t leld without two times rubbLnq process. Thus the eieso'C -r so i rs 
o f v l ow i so anq 1 c i s q r ea f 1 y l mproved . 

2S Mor>evf.s, the optical componsnt i rrq plat* 1 is d i sptaaal on the 

outside ol t ho upper substrate, so t hat a complete da r k st O e exis.t.s 
when a voltage is not applied to the electrodes. Accordingly, 




contrast ratio of the liquid crystal display device is improved. 
[EMBODIMENT] 

fit 1 r o i n a 1 t * - i , p i I t ■ : i « - d oml >od i men t o 1 this i n von t i on w i 1 i La - 
5 explained in detail with i - i"-:mv to t.ht; acrompdir/inq drawinqs. 

id • . . e A a i :d 0 s are O'j:;:; s » - o t i^tu] ! views show i n q ( ; liquid 
e i y s t c i ! d e v i ( ' 1 ■ . i < ■ ( ' 1 > 1 d i n o t • ■ t \ \ * - present invention. K I f) . </\ shows 
a 1 i q u l d e i y s t . i ! mo 1 • ■ e u 1 < ■ o t ( ' y 1 i nd< o t yp-. K I Li . .IB .';tiow:i ,i liquid 
o i y s t. a 1 mo h s si 1 e o i ilnsc t ypr const i t m i nq an optical compf 1 r i s, 1 1 i nq 
10 plate. FIG. A js a simulation result of t he liquid crystal display 
device s so: , rsi i no t. < • t h i : • l nvent i on . 

Referring to r'l q . 2F\, eoni i qui. it ion ol the liquid crystal 
display device uccoidino to> the piseoont invention will be 
exp 1 a i ned . 

15 A lcwer substrate 10 is disposed opposite to an upper substrate 

15. To form electric field being parallel to the plane of the 
substrate and elliptic electric field, a pixel electrode 11 and 
a counter electrode 12 are formed to be spaced on the lower substrate 
1 0 . Here, the pixel and counter electrodes 11 and 12 are made of 

20 opaque material s , s u c h a s a 1 u mi n u m a n d c hromiu in . A 1 1 h o u q h n o t 
shown in the drawinqs, can the upper sub.st.rate 15 tiro f ormed a color 
filter and a black matrix, aiui on the lower substrate 10 are formed 
a qate 1 ino, a dat <: 1 in*', a no a thin film t ransist or. 

A liquid crystal 1A is irdsopo-ed [; )( .t we-Ti the lower and upper 

25 : uhOooto; in ( ,nd it. lod-odO/, the liquid oystil 11 loos a 
pos i t. i ve leoe: i i cin i sod r opy . It is arranqed so that it is 
parallel to electric field when a voltage is applied to the 
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electrodes. Furthermore, the liquid crystal 14 may contain a 
chi r a 1 d o pant o f t w i s t c h a r a c t e r 1 s t 1 c - s . T h ( 1 c h i r a 1 d o p a n t l s 
( m >rup( unub Mi so that d/p ratio becomes a quarter wherein d/p rat. io 
in* m ns roll qap rat io to t ho out i i o twist period. 
s Ai i qnnu -ii t layers 13 and lb are provided to th«- opposite 

s a r ■ . : o > 1 ; '. , , * t p , . j .. v; . . r and uppt'i suIm! t .it os 1 0 a nd is. 'i' h-~- 1 i q i ii;io-n ' 
Im'/'Om ; ■ a so lt> arrange the 1 raid crystal moba-ules in tl 
pi "f n.i ir-'H direction, w h * 1 r : a vil t ,>qc is not applied to the 

elect rode;;. The dl iqnment layers 13 and lb are homeo t. r opi e 

10 a 1 iqnment layers. Ow.i nq to t tie homeo tropic alignment layers, the 
1 i qu i d crystal molecule; a r e an oispod to be perpendicular to the 
plain- of th<* o.ub.ot. rat es 10 and la, when a vo.lt.acje is not applied 
to t... he o .1 ect. r odes . 

I J p p e r a n d 1 o w e r p o 1 a r i z i ng pia t e s 1 7 A and 1 7 B f o r p o .1 a r a z i n q 

\5 incident light, are arranged respectively on the outs ides of the 
lower and upper substrates 10 and 15. Herein, the polarization axes 
of the upper and lower polarizing plates 17A and 17R are orthogonal 
to each other. Preferably, the polarization axis ol the lower 
polarizinq plato 17B and the electric field which will be formed 

20 bo two on the pixel electrode 11 and the counter electrode 12, have 

An ( >[')t: i i-a 1 eompensa t l nq plate 1H is mtoarpoj.ser] between the 
upp-o subst rate 15 and the upper polar izjnq p 1 a * « • 17B. The opt i ca 1 
romp* -n sa t i nq olat^ IK is made of a liquid crystal film cured, to 
25 prevnts 1 iqht leakage due t. o h omcs >t.. r of ) i e a r r a nqomen t of the liquid 
erystal mob sail-: as IAA ot a c;yli rider type 1 . H(?ro, the her q ht nz of 
the cylinder type liquid crystal molecule is longer in length than 
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its radii nx and ny. (refer to FIG . 3A) . That is to say, the optical 

< - omp e n s a t i nq plat e 1 e i s f o r" me c i b y < : u r" 1 n q a 1 lquid c r y s t a 1 mo 1 o c u 1 e s 
1 8A of ( i (ji sc t ype . He-re, the h"i qlM n/. of a disc t. ype 1 iquid crystal 

molecule is shelter in lenqt.h than its radii nx and ny(rolei to 
s y 1 e; . 7b), so that this. 1 nl a se s. ; c > 1 the liquid < a y s t a 1 mo .1 ecu 1 e s 
1 4 A < d : h e ; ■ y 1 i n d 1 * r t y p e t o h 1 v .-an 1 s - * n ; [ :■ y f a o f ; * c t y , i.e. spherical 
shape. 

in t in • liquid s r y s t a i d 1 s p b 1 y d» - v i < -o < i s t ne a t ;i ve do s o r 1 i vol , 
W f a • u a a d t as- is not. appl i ed t > > the pixel a : si counter electrodes 

]() 11 and 17, as shown in FIG. 2A, owing ta.) the homeoUupir alignment... 
! a y : : 1 'i anci !(■ formed on the substr.it.es 1 G and I 1 ), the liquid 
crystal moleeulos of the liquid crystal 14 are a r ranged tc be 
perpendicular to the. substrate. As a r result, a dark state exists 
Is e c a u s o incident 1 .1 g hi t w h i c h h a : ; b c • e 1 1 .: n ear" 1 y p o 1 a r i ze d a t. t h ( > 

15 lower polarizing plate 17B does not, pas? through the upper 

polarizing plate 17B. At this time, phases ot the liquid crystal 
molecules 14A are compensated by the opt: real compensating film 18, 
so tnat the complete dark state exists at. all sides of views. 

On the other hand, when a voltage is applied to the pixel and 

20 the counter electrodes 11 and Is, as shown in FIG. 2B, parallel 
ana el 1 .1 pt ie electric fields are ] oniecl between the 1 1 x * • i and 
counter vdoct rodos 11 and 1 / . Tic para) lei eloctr ic field is termed 
a 0 e 1 oso t o the 1 ower subst rat e 1 0 and t. he 1 el 1 1 pt 10 el • •<■ t r .1 ca 1. field 
1 s formed as close t.o t. he uppei subst rate It. The liquid erystal 

25 mslecules 14A are arranged to be parallel to the "led rif : odd. 

Therefore, the liquid crystal molecules 14A evicting on the 
center between the pixel and counter electrodes 11 and 12 are 




arranged to be perpendicular to the substrate because they are less 
affected by the el ectric field, and the liquid crystal molecules 
HA are arranged to be symmet r 1 c<i 1 by the peral lei and el 1 i pt ic 
ohn-t. tic l.ie.lds. That, is to say, the 1 i qu ! o crystal i;ic > b ■ c u b 1 s HA 

s tii e arranged to be symmet. r i oi ! as dual domain is \ o r rm -d , w i t hou * 
< j n y a do i t. os 1 1< i 1 rubbing process. T to ; ■ o s : i d c r yst.il m>. 'ssi;b c ■ .] 
are ■ > p o o O -a d b y < t r i f sa * o - I • o in i n • ■ d a n q 1 e by 1 1 1 • ■ p a : H b d . o i d - 1 1 i p t \ r 
. d • - ■ t i i = ■ 1 i a 1 ■ 1 ,i nd - ) b r i ql 1 1 icoc st.it" < o: i s t s b'causc < iioiTMit 1 i g h t 
wh i ( T; has bcc n 1 i re si r 1 y po ! a r l z col at the lower polarizing [ > 1 a t e 

10 "17B passes through th< ; upper" polarizing plate 1/b. Finally, tdie 
cliai act cr ! ct iic; o i v i e w i iuj a i .q 1 e "t the liquid crystal d i sp lay 
device is i mp ro vec 1 , owj ncj to the symmet r icm ar rangesc-nt ot t he 
liquid crystal molecules 14 A. Furthermos', it is possible to > 
s y mine t r r c a 1 1 y a r r a n g e t h e 1 :i q u i d c r y s to el male c u I >■ s 1 -1 A w i t n < sot * vie 

1 5 t i me s o f r ubb l n g proce s s . 

FIG. 4 is a simulation result of the liquid crystal display 
device as described above-. Under the influence of elliptic and 
parallel electrical fields, the liquid crystal molecules 1 4 A set 
on the center of pixel and counter electrodes 11 and 12 are arranged 

2 0 : ( ) b ( > s y mm e t . r j c a 1 . Accord i n q 1 y , t h e c h a r a c t e r i s f l c .< ; < > 1 vicwi n < ] 
angle and t, r a n sin i t. t a n ce aro improved as shown in Kit. -1 . 



[EFFECT OF THE INENTION] 

According to this invent ion as; described ahoo?, t h" pixel and 
2> counter clfctiodc:; are spaced 'each other on the lower o! subst r a t < ■ 
so as t.o form an el l i pt leal electric f ield t he r -ebet wer no Th e re f cars j , 
when a voltage is applied to the electrodes, the liquid crystal 
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m< > 1 e c u j o s a r e a r r a n g e d t. o b e s y mme tn cal . Thus the characteristics 
of vi e win q < 1 n q ] c 1 s q r e a t 1 y l nip r o v o d . 

Mt > i < 1 < ; y > 1 r , t ho optical eompt 'ii s a t .i ncj plate is d l sf)csed on the 
' nit s l do '>i \ ho uppor s • i b : a i at.c, so t hat. a complete dar k st. dt c exist. 
5 vdwn a volt ago is not. appl i od to t lie ol'^f't rodes. Acco r ci l n < \ 1 y , 
■ s 1 1 i s * : ,\\ i < ) o 1 t ho liquid c i" y s t , i ; d i sj d a y do v I cc is imp r o ved . 



( ant >od uu' a 1 1 s can bo of feci od witdiout departing f i oin t ho spi r it and 
K) sa - ope oi t h.- invent, ion a s dosci i bod and claimed. 
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What is claimed is : 

i . A 1 i qu i ( 1 c r y s t a 1 d 1 s [ ) 1 a y de v 1 c e e< >mp r ismq: 

uppei find lower - cost lates di spnsf.ui opposite t.o each othei; 
5 a 1 u]u i (i c • : y s t a I layer l n t e r posod between t tie upper and lowoi 

p]>:''i and t'Diiiit t r o \ c . ■ t t i -de s f ( ! r io c i < ;i i t r i * - 1 owci :;uhsl i t it 
{ e r npc-r.it l nq liquid crystal no d o c u 1 c:; of t... ho liquid o yst ,i] .1 a ye r 
i a t he 1 oi iu o f e 1 1 i pso , t. he p i xo 1 and count e r elect i ode s be i nq spact *d 
10 each ot he i ; 

a 1 i ( \ ! ii r e n t. layers formed respect i v<h y on t lo 1 oppos i t e s a rl a c a e ; 
ot the lower and upper substrates; 

u p p e r a n d 1 o w e r pola r i z i n g p 1 a t e .s a r r a n q (. 1 d o n t h e o u t s l d e o \ 
the- uppei unci lower substrates, the upper a red lower pol arizi no 
15 plates polarizing light in one direction; and 

an opt.ical compensating plate interposed between the upper 
substrate and upper polarizing plate, the optical compensating 
folate inducing for the liquid crystal molecules to have an i sot ropy 
p r oper t y . 

20 

/' . The liquid crystal display devieo according to claim 1, 
wiipsan 1 h" liquid crystal has a posit i ve died era.; ric an.i sot ropy . 

. T he l i q u i d c r y s t a 1 disfihiy device accordinq t o> claim 2, w h e r e i i i 

2> t h » - liquid crystal contains a c h l ro j 1 dopant. 

4. The 1 l quid crysta 1 display device according to claim 3, wherein 



12 




the d/p ratio of the 1 iquid crystal is quarter , the d/p rat 10 being 
meant by lat 10 of a e-1 1 gap t <-» a t w i s t pt-r io(i <d t he 1 i qu i d crystal . 

The liquid - - r y :-e <-i ! display device acceding to either one ol 
> ■■ c . .: i m 1 or 2 , whc] i.an t he . i 1 i g ruse 1 1 1 1 a y o i s arc Is C;eo t iojuc a 1 l q hum m \\ 
i ■ i v * ■ r : ; v: h i eh , s i range t • • : p* ;d : • a i ! a i 1 y t ht- ! i q a : d c t y s t a ! mo 1 ocu h's 
f " t h" subst i at es . 

e . Th' j 1 i eu i d c i y s t a 1 d j. : g d ay de v i cc a eo c; i d i r t g t o o 1 a i m 1 , who r o i n 
10 the opt ical eompensut i rug plate is a cured liquid crysi a i i i 1 rn ol 
a disc t . \' p > 1 w hose height is d i o i t o i in length i iaii its radius. 

1 . T h e 1 i q u i c i c ryst.a 1 d l s \ > 1. a y d e v i c e < i c cor din g t o < d a i m 1 , wfiere i r i 
the upper and lower pel arizing plates art- arranged so that t. hei: 
1 5 p o .lariza 1 1. o n a x s a r: e o r t. h o g ■:> n a 1 to c a c h o 1 h e r , a r d the ang l e 
b e twee n p o 1 a r i z a 1 1 o n a x i s o f. t h e 1 o w o r polarizin q plate a n cl 
electric 1 l e .1 d whir hi i s f o r me d with p i x e i e 1 e c t r o d o a n d c o u n t: e r 
electrode, rs 4b degree. 

20 8 . A 1 i q u i d cry s t. a 1 d i s p 1 a y d e v i c o e oirg ) r i s i n g : 

upper and lower substrates disposed opposite to <s lf di ether; 
a liquid eryst.al layer i n t e r posed between the upper and lower 

onset i at > • s , the liquid crystal having a positive diel.-etiie 

a n i sot. ropy ; 

25 pixel and counter elect r odes formed on the iowei suhst r a t 

lor opa r at i ng 1 iquid or y s 4 a 1 molecules of t he 1 rquid eryst al layer 
in the form of ellipse, the pixel and counter elect r odes being spaced 

13 
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each other; 

liomeot ropi.c . 5 1 iqniaent. layers formed inspect 1 ve 1 y on the 
opposite surfaces >d lh* j lowei and uppei s ui >s t r u t < • s ; 

uppoi and 1<)W(M polar l z l nq pJntes di t dnqfi <>n tin.- :; i d( 

5 the upper and l<>w*a sudst rat es nnd pol^i isiiiq i l qi 
( i \ i e( ■ t. i ( >n ; < i nd 

an < ) p t i ( ' < i 1 e > ■ in \ ) > a . : - < i : i n q p i < 1 1 ■ - ia a < a ; a • • i : . • a w • h 

a a d : -a t < 1 1 < 1 a 1 1 a uj.'j.ua [ , ■ d < : i i a i 1 1 a {date, ; h * ■ ■ ■ ; a o ■ m : ■ ■ ■■ . w \ \ . . • r 1 
f > 1 < 1 1_. i- i n(iuc i t (;i : h- ■ liquid or y s 1 a i mo I ( a i i • ■ s t < > tki:; -ui i 
10 p rope i. t.. y . 
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[ABSTRACT] 

I j i sc 1 osed 1 s a 1 1 qu ici cryst a 1 di spi ay clfwi ce fiavmq two 
a u b s t. r at. e a < i i s p < ) s < a i o [ > p < ; a i t . < 1 to (. ach a t he 1 r and a 1 l q u l c i c r y s t < \ 1 
i nt oi posed bet ween t he t wo sabst rait os. 

5 The 1 K|UKi el y s t a 1 d i s pi a y di'vicc of this i n v e n t . i o n i r i o 1 a d e s : 

a p| >o i and i owra s a os l i a 1 e s disposed op| k)s i. t e t (i cadi o t her; a 1 i qu i d 
crystal layer od pos i t i v e d rd cola : o am :aa r ( >py l nt ft poi; ed bet ween 
the upper and 1 owe t substrates; pixel and counter electrodes formed 
on the l.owoi subst rs:to for o[)(aat ing 1 ; oa : d c r yst.al molecules of 

] 0 t he 1 i < | u i d c ■; i y s t . a 1 la y e r 1 n 1 1 1 e \ o r m c > f e .1 1 i p s < • , td i e p i x e 1 a n d 
counta?r eloet i odes bo i nq spaced oaeh other ; homeot roja c al i gnmont 
layers rearmed r (aspect i vely an the opposite surfaces of the lower 
a n d u p p e r s u Y > s t. r a t e s ; upper a n d lower p o laiaza n g p 1 a t e s arranged 
on t h e outsid e o i the up p e r and 1. o w e r s u b s t rates, t, h e u p p e r a n d 

15 lower polarizing plates polarizing light in one direction; and an 
optical compensating plate being interposed between the upper 
substrate and upper polarizing plate, the optical compensating 
plate inducing for the liquid crystal molecules to have an l sot ropy 
property. 

20 [SELECTED DRAWING] 
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